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To validate our parameter choices, we simulated a triggered Ca transient during normal excitationcontraction coupling and compared the changes in SR [Ca ] with the experimental Ca "scrap" measurements of Shannon, Guo & Bers ( 93:440-445, 2003) . To simulate a normal Ca transient, 10% of the RyR clusters were opened every 15 ms beginning at t=0 until 90% had been triggered at t=120 ms. This release flux duration is comparable to experimentally estimated durations ranging from 80 to 170 ms ( Wier et al 474:463-471, 1994; Song et al 512:677-691, 1998; Shannon et al 78: 334-343, 2000) The left plots compare the simulated Ca scrap (average of JSR and NSR [Ca ] , weighted by the respective compartment volumes) with the fluorescence measurements from Shannon, Guo, & Bers (their Figure 3B ). Each plot is normalized to its maximal value for comparison. The plots at right show only the recovery phases, with each normalized to values between zero and one. Both the simulation results and experimental data show recovery time constants of~100 ms. These results suggest that our parameter choices are quite reasonable. To maintain simplicity, the default model did not include NCX. To assess the extent to which this simplification influenced the model predictions, a separate set of simulations included NCX activity. Simulations performed with the control model (no NCX) were compared with two other sets of results: one that included a "rat-like" NCX that contributed 10% to the decay of a normal Ca transient, another with a "rabbit-like" NCX that contributed 25% to the decay. As expected, i NCX activity was modeled using the formulation of Luo & Rudy ( 74:1071 -1096 , 1994 :
ncluding NCX causes a decrease in cytosolic [Ca ] at the target site (left), and this effect is greater when SERCA is inhibited by 50%. Inclusion of NCX, however, has almost no effect on changes in SR [Ca ] at the target site (right), with either normal or reduced SERCA activity. This demonstrates that the absence of NCX from the default model does not substantially affect the main conclusions of the study. Ca ensures that the current saturates at extremely negative membrane potentials, and is the position of the energy barrier that controls the voltage dependence. The scaling factor , which controls the maximal NCX current, was 2500 pA/pF for the "rat-like" NCX and 5000 pA/pF for the "rabbit-like" NCX. 
